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FOREWORD

U.S. shipyards seeking to squire conmercial shipbuildin?_or repair
contracts face conpetition fromtwo fronts: other domestic
shi pyards and shipyards in foreign countries.

Ship owners are concerned with delivery tine, costs, and quality
of work. Japan and Korea, inplenenting technological advances and
having | ower wage scal es (anong the major factors), are currently
enjoying a substantial market share of ship construction and
repair. — Concurrently, a number of smaller countries, such as
Singapore and Sri Lanka (Ceylonz have ship repair facilities and
arekactlvely seeking to expand their share of this lucrative

mar ket .

These countries can offer advantages of |ow |abor rates and
relatively rapid work completion. In the area of |abor costs

U S shlgxards have essentially priced thenselves out of the

mar ket . us, they nust |ook for other means to achieve or

mai ntain a conpetitive edge. Training affords just such a neans.

Training of shipyard workers can affect many areas of

productivity, such as the application-of newer technol ogies,

I nproved work quality, and nore efficient tinme and material usage
Commercial yards are |ntrodUC|ng new technol ogi es through the
Nat i onal Shi pbuil ding Research Program including Japanese
technol ogy and management ideas. Some of these technol ogies
enmphasi ze design and nmanufacturing integration; others enphasize
detailed work organization and planning. The use of these nethods
opens up training needs for the new know edge and skills at the
apprentice, mechanic and nanagerial |evels.

This report and the conpanion Directory of Skilled Trades
TrainLng Courses and Trainin S, Shipyardst oget her
list available training in US. shipyards and assess Temaining
opportunities for training
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I. | NTRODUCTI ON

SNhiphyi1d4ing, W Uh its attendant conversion and repair operations,
is an industry that relies heavily on modern technol ogy and
skilled labor. Training is necessary to introduce shipyard
personnel to the fundanental skills and technol ogical advances of

each trade as they relate to shipbuilding and repair.

Training provi des the shipyard with a vital link to efficient and
high quality work performance. The apprentice is trained in the
fundanental skills of a trader the journeyman receives training to

upgrade those skills and remain aware of the relevant
t echnol ogi cal changes. and the manager is trained to introduce and
i nprove upon managerial skills as well as trade related issues.

However, due to the costs and manpower needed to adm ni ster such
training programs, it appears that it is primarily the |arger

yards with Navy contracts (essentially having the Navy subsidize
the training by allowing the yard to include it as overhead) that

can afford to offer formal, systematic training prograns to their
trades enployees at all Ievels.

A.  PURPCSES

The purposes of this project were twofold. The primary intent was
to determne, through a survey, the status of trades training at
all levels in private U S. shipyards. In turn, the results of the
survey were used to indicate where the need exists to inprove
training prograns, primarily by level of training. A secondary
purpose was to develop a directory of current trades training
programs in private and Navy shipyards, to be made available to
all shipyards.



B. PLAN OF ACTI ON

The trades training information “@S optained pfinarily yia a
written survey instrunent which is displayed in Appendix 3. The

was divided into a ‘target’ group and 'non-target' group, as
shown in[Figure 1.] The target group was conposed of 42 |arge

yards, 35 of which were identified by the Navy as having
Capaci ties and/ or Speci al Capabi l[ities vital for nmobilization. as

shown in Figure 2, |the target group was subdivided into 8 Naval
shipyards, 12 “primary” shipyards (having the capacity to handle

| arge vessels for construction and/or repair), and 15 “secondary”
yards (having specialized capabilities). In order to broaden the
target sanple, 7 “additional” yards were added due to their

specialized capabilities.

The non-target group included 204 private shipbuilding and repair
yards that were identified in the docunent *“Shipbuilding and
Repair Facilities in the United States,” published jointly in
November, 1981 by the Departnment of Defense and the Maritine

Adm nistration. A conplete description of the survey sanple and
design is presented iq Appendi x 1.} Shipyards are listed in

Appendi x 2

To identify specific directors of training, all 42 shipyards in
the target sanple were contacted prior to nmailing the survey. To
encourage response, telephone calls were placed to yards after the
survey instrument was sent. This proved beneficial in increasing
the number of participating yards. In addition, on-site visits
were made to eight yards in the sanple, in order to discuss the
survey, to review their training prograns, and to obtain
applicable training information. Progress reports were nmade to
menbers of the Ship Production Commttee, Panel SP-9 (Education),

t hroughout the project.



SHIPYARD TRAINING SURVEY SHIPYARD TRAINING SURVEY

TARGET SHIPYARDS

Target Yards

Additional

Residual Yards Secondary

Note: The shipyards were divided into
two groups depending on size.

Figure 1. Classification of Shipyards Contacted Figure 2. Target Shlpyurd Breakdown



I'l. SURVEY RESPONSE LEVELS

O the 246 shipyards in the total sanple, 57 yards, or 23 percent,
responded to the questionnaires sent them However, out of the
target sanple of 42 yards, 27 shipyards elected to participate: a
64 percent response rate. The [ower participation percentage from
the non-target sample (15 percent, or 30 out of 204 yards) can be

attributed to several factors. These yards were not given the
personal attention (on-site visits, follow up phone calls) that

the target yards were given. Another cause for the |ower response
l evel is that the questionnaires were addressed to the “Director

of Training” rather than specific individuals. Thus, some of the
questionnaires mght not have reached the appropriate individual,
or mght have been routed to an individual unable to provide the
information. The smaller yards conprising the non-target sanple
were less likely to have training prograns, and were |ess likely
to respond to the survey.

Figure 3|displays the response of the target sanple according to

the four classifications. Fromthis figure, it can be seen that
19 of the 27 responding yards (70 percent) within the target
sample indicated that they have formal trades training prograns.
Five of the eight Naval shipyards responded, but it was determ ned
that all eight had training prograns. Eight of the eleven prinary
shi pyards that responded had training programs, but only three of
the secondary yards that responded provided training. Qut of the
seven additional shipyards, four responded and three had training.

O the 30 residual shipyards that responded, only seven (23
percent) provided training. In summary, formal training was

provided at 26 shipyards, or 46 percent of the 57 yards that
responded to the survey.

The follow ng three subsections provide further analysis of the
survey results based on the size of the shipyard, private vs.
Naval shipyards, and reported course hours differential for
training prograns.
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Shipyards with Training Programs

Figure 3. Response of Target Yards




A. SIZE OF SHI PYARD
The anount of training provided and the number of trades enpl oyed

are generally related to the size of the shipyard. Training is an
expense, and while having a vital inpact on productivity and work
quality, many Smeller shipyards believe they cannot afford the
cost. Thus, they are nore inclined to rely on hiring skilled

| abor, or sinply to depend upon on-the-job |earning.

Total enploynent figures within the industry have been declining,
and new hires have becone less frequent in the 1980's. As a
result, there is a growi ng pool of unenployed, skilled workers,
avail able for hire when yard work flow peaks. This pool of

unenpl oyed workers reduces the need for larger systematic training
programs, and many yards have either limted or suspended their
training. Smaller yards, however, have been nore likely through
the years to hire already skilled |abor rather than carry
expensive training progranms as an overhead item Thus, they
historically have not provided formal training programs, nor is
there incentive for themto begin to train, given the current pool
of unenpl oyed tradesnen.

In late 1983, a common expression relating to shipbuilding was,
"The Navy is the only gane in town.” The shipyards wth Navy
contracts for ship construction (and/or conversion and repair)

tend to be |arger yards or specialized shipyards. For exanple

shi pyards such as Newport News Shipbuilding and General

Dynam cs/El ectric Boat Division are assured of a continuing stream
of Navy contracts because they have facilities to construct

nucl ear - powered vessels. The larger Navy contract yards, as well
as Navy shipyards, are nore active in training due to subsidized
training prograns and continuing work-1|oad.

B. PRI VATE VS. NAVAL SH PYARDS

While the private shipyards tend to vary training |levels according
to their size and work | oad, the Naval shipyards maintain training
| evel s regardl ess of short-termwork fluctuations.



Naval shipyards have devel oped extensive training progranms for
their skilled trades enpl oyees, especially apprentices (see
Section 1vfor further information on apprentice training). The
Naval shipyards not only have training prograns, but also tend to
share information and training prograns wth other Naval
shipyards. Naval shipyards have an edge over the private
shipyards in devel oping and adm nistering skilled trades training
progranms because of continuity of financial support and
essentially steady work force |evels.

C. COURSE HOURS DI FFERENTI AL

The Directory of Courses (in the conpanion Directory of Skilled
Trades Training Courses and Training Aids in US, Shipyards)
indicates a wide variation of training hours in a specific trade
bet ween the various shipyards. For exanple, with the trade of
painter, General Dynam cs/Quincy has an 8,000 hour apprenticeship
while a sister conpany, Ceneral Dynam cs/Electric Boat Division
has a 432 hour apprenticeship program Oher yards vary from 126

hours to 6,144 hours for apprenticeship training in the same trade
category. There are many |ow hour training times listed, such as 2-

or 3-hour bl ocks.

It appears that the vast difference in nunber of hours for various
training prograns is partially explained by the manner in which

t he individual shipyards elected to respond to the survey, e.g.,
whet her the respondent indicated as one iteman entire
apprenticeship at 8,000 hours, or indicated the specific items of
training wthin the 8 000 hour training, say a 4-hour course.



I'11. | DENTIFI CATION OF TRADES

Shi pyards enpl oy nunerous skilled trades to construct and repair
ships; and, because nanes of trades tend to vary between

shi pyards, an objective of this project has been to identify
essential skilled trades that are common to the building and
repairing of ships. A definition for 23 trades was provided in
the survey questionnaire to bridge the gap of varying trade nanes,
and respondents were asked to list and describe other trades they
empl oy that were not included anong those descri bed.

A. DI RECTORY OF TRADES

Appendi x 4 lists and defines the various trades identified during
the project and included in the directories of the conpanion
publication. The 23 trades described in the survey instrunent
are:

1. AC Equip. Mech. 13. Machinist (Inside)

2. Blaster 14. Machi ni st (Qutside)

3. Boil ermaker 15. Ordnance Equip. Mech.
4. Carpenter 16. Painter

5. Chipper/ Ginder 17. Pipefitter

6. Electrician (Inside) 18. Rigger/ Crane QOperator
7. Electrician (Qutside) 19. Sheetnetal Mechanic
8. Electronics Mechanic 20. Shipfitter

9. Electroplate 21.  Shipwi ght

10. Insul ator 22. Tacker/Burner

11. Joi ner 23. \\el der

12. Loftsman
Based on the survey response, 6 additional trade training
categories were identified and added to the directories:

1. Pipewel der 4. Mol der (Foundry)
2. Electrician (CGeneral) 5. Patternnmaker
3. Machinist (CGeneral) 6. Al Trades

Training for “all trades” primrily contains courses relating to
safety, shipyard Oientation, and general supervisory skills.



[Figure 4]On the following page ndicates the top trades in terns

of nunber of enployees per trade, based on the response of 14
different yards providing data on a total of 25 trades. This
figure shows that the three trades highest in enployment figures
are welders, pipefitters, and shipfitters.

As mentioned previously, trades nanes can vary between shi pyards,

and certain trade descriptions can include tasks (in part or in
whol €) of other trades. For exanple, some shipyards differentiate

bet ween bl asters and painters, while other yards treat these as
one trade. Trade classifications are also determned by yard

si zer where smaller shipyards are less likely to have categorized
trades into highly specialized groupings (such as Navy
categorizations) and by nanagenent preferences.

“Loftsman” was once a skilled trade involved with |ay-out of ships
to full scale, but has been replaced in nost shipyards by Conputer
Aided Design (CAD). In addition, Conputer-Ai ded Manufacturing
(CAM has reduced the nunber of |ayout people required in, for
exanpl e, the steel fabrication areas and material control. The

two fields are inter-related, and depending upon the extent of
automation, can be fully integrated into a CAD CAM system

Long Beach Naval Shipyard, in an effort to broaden its trade
desi gnations and to expand the narrow trade/job focus, has now
i ncorporated their chipper/grinder trades into the shipfitter
trade, carpenters and joiners into the shipwight trade, and
burner/tackers into the welding trade. At Newport News

Shi pbui I ding, the four trades highest in terns of training are
shipfitters, electricians, machinists, and pipefitters.

Figure 5 jon page 11 indicates the nunmber of yards out of the 57

respondi ng yards which offer training prograns for each trade
listed. There is a wide variation in the nunber of training
programs for various trades. For exanple, shipfitters are offered
training by 16 of the 57 yards, but a formal electroplating
training programis offered by only one of the 57 yards.



SHIPYARD TRAINING SURVEY
MAJOR TRADES, 1983

Machinist

Electrician Painter
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Sheetmetal Mechan
Shipfitter
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Other Trades
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N
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Electronics Mech.
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Welder

Figure 4. Relative Number of Employees Per Trade
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SHIPYARD TRAINING SURVEY

TRADES TRAINING AT PARTICIPATING SHIPYARDS
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NUMBER OF YARDS
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1 I T I N O A O I Y

1 2 3 456 7 8 9 10 11 12 1314151617181920
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Figure 5. Formal Trades Training at 57 Responding Shipyards
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When examining the Directory of courses and hours of training
provided for each trade, sone explanation and qualifications are

needed. Although certain trades are typically provided with nore
training than other trades, two shipyards (Philadel phia Nava
Shipyard and Ceneral Dynam cs/Electri goat Division) replied to

the survey in a nuch nore detailed fashion than did other
respondi ng shipyards. Thus, the trades for which these two

organi zations offer formal training have nore extensive course
listings (in the companion Directory of Skilled Trades Training
Courses and Training Aids in US. Shipyards) than the other trades
do. Appendix 6 provides information on directory trades for which
these two organizations offer formal training prograns.

To illustrate, sone training programs teach skills common to nore
than one trade. Newport News Shipbuilding operates a separate
Vel ding School. This school, which divides the trade of welding
into over 200 tasks, serves not only the |arge nunber of welders
at the yard, but also trains other trades which may require
certain welding skills. For exanple, sheetmetal mechanics and
shipfitters learn tack welding at the Wl ding School .

B. TRADES EXCLUDED FROM DI RECTORY

Addi tional trades which were identified by survey respondents but
were excluded from the conpanion Directory of Skilled Trades
Ixaining Courses and Training Aids |n U S shipyard are |isted
and described in Appendix 5. A mmjority of these were subnitted
by the Naval shipyards and are indicative of the highly
specialized focus of their skilled tradesmen. Note that the trade
classifications anong Naval shipyards are simlar due to the
orientation of their responsibilities (repairing and maintaining
vessel s in a conbat-capable posture) as well as to the uniformty
required by the civil service rating system As a result of the
Navy's specialized focus, there is a need for certain skills that

are not denmanded in the private shipyard sector




One shipyard submtted training information for the trade of
drafter (one who prepares engineering drawings). This is an
occupation comon to shipyards, but it is assuned the other
respondents placed it with the engineering group. The bal ance of
t hese excluded trades are all very specialized. The various trades
associated with the electrical group would likely be trained as
part of the broader trade of ‘electrician’ in those shipyards that
have a 3 or 4 year apprenticeship program for electricians. The
same applies to ‘mlling worker, ‘wharfbuilder, * and

‘woodcrafter’ - all spin-off trades of carpenter. However, in the
case of wharfbuilder, a fair amount of heavy machinery training
and expertise may also be required

C. VARI ABLES AFFECTI NG TRADE REQUI REMENTS

Several factors affect the trade skills required by a given
shipyard. One is whether the yard builds weapons systens on Naval
ships, which would require an ordnance equipnent nmechanic. Type
of construction or repair, as well as whether the shipyard deals
wi th nuclear vessels, are all factors that affect what trade
skills will be required.

As mentioned earlier, the number of trades enployed and trained in
a shipyard is affected by the yard' s organi zational structure.

Some yards prefer highly specialized trade categories, thus opting
for more trades, while other yards prefer |ess specialized, and
therefore fewer, trades. Smaller yards tend to fall into the

| atter category, and non-union yards generally have |ess specific
trade categories than the union shipyards.

-13-



I'V.  APPRENTI CESH P PROGRAM

The nmgjority of the responses to this survey (86 percent) dealt
with apprenticeshi training and including both academ c and trade

theory courses. This response frequency is due to the focus of

shipyards on entry-level training programs, and the apparent ready

accessibility of information. \wije undoubtly more training is

done at the apprentice level, it is also, generally a nore
pl anned effort thaperhaps sporadic upgrading, refresher, or

management courses at the upper levels. It is also nuch easier to

conduct training courses wth newy hired enployees, than to train

a group of current enployees by tenporarily renoving them from
their productive positions.

A. NAVAL YARDS

The eight U S. Naval yards all offer four-year apprentice training
Prograns for a variety of trades. There are currently about 7,000
apprentices enployed in over 50 designated trades. The Navy is
the | argest apprentice trainer, and in 1983 spent about $150
mllion on all training needs in the Naval shipyards (this figure
includes training other than at the apprentice level). Naval
shipyards in general provide their enployees with nore job
security than private shipyards as they are part of the federal
civil service system As a result, there is greater enploynment

stability, and the Navy can therefore afford to invest nore
heavily in formal training.

Training Modernization Program
In a massive effort to upgrade apprentice training (civilian

workers) in U'S. Naval shipyards, the Training Mdernization
Programwas initiated in 1981. The intent was to elimnate

current training method deficiencies by focusing upon job
requirenents, and to ensure that all Naval shipyard training is

-14-



cost-effective, efficient, and job-related. The st f'ﬂ ed goal of
Naval shipyard training Is to assure that the imediate job at

hand will be done correcthy the L' rst ti ?}E ;odavm d C]?S'f'yl and
ti me-consuning rework, and to achieve a high degree of quality.

This Programfalls under the Departnent of the Navy, Naval Sea

systems Command (NAVSEA). The support structure is as follows:
0 2 Training Support Centers

(Mare Island Naval Shipyard)
(Norfol k Naval Shipyard)

0 2 Video Production Centers
(Pear| Harbor Naval Shipyard)
(Norfol k Naval Shipyard)

0 1 Media Center
(Norfol k Naval Shipyard)

To devel op nodel training packages, each of the eight Naval
shipyards was assigned two trades (see below).

Port smout h NSY - Shipfitter
- A C Equi pment Mechani ¢
Phi | adel phia NSY - Machinist (Inside)
- Insul ator
Nor f ol k NSY -\l der
- Rigger
Charl eston NSY - Machini st (Qutside)
- Electroplate
Long Beach NSY - Boi | er maker
- Electrician
Mare |sland NSY - Pipefitter
- Fabric Worker
Puget Sound NSY - Sheetnetal Mechanic
- Shi pwi ght
Pear| Harbor NSY - Electronics Mechanic
Pai nt er

(Louisville Naval Ordnance Station was assigned the trade of
Ordnance Equi pnment Mechanic).



These 17 trades were selected for the initial program based on
the relative nunber of apprentices enployed in each trade.

Toget her, these 17 trades enploy approxi mately 85 percent of the
total apprentice population in the Naval shipyards.

The training approach used in this Programis Instructional

Systens Devel opment (1SD) - a systematic method for designing,
devel oping, and evaluating training. Each trade is broken down
according to relevant duties, then to the tasks applicable to
those duties, and finally to the elenents of each task. Each unit
of training is based on a specific task (called ‘training

mdule’) . Different trades may utilize the same task, and can use
the same training nodule.

In developing their training nodules, the training |eader from

each Naval shipyard is expected to have obtained information from
all the other Naval shipyards pertaining to that particular trade.

Wen conpl eted, these training nodules will have applicability in
all the Naval shipyards, with the advantage of being able to mx

and create nodul ar packages for specific needs. The nodul e
training plans will include the apprentice training plan, trade

theory lesson plans and syllabi, and applicable training aids.

It is estimated that 85 percent of the training nodules for these
17 trades will be conpleted by 1986. \Wen these becone avail abl e,
it wll elimnate the need (and cost) for each Naval shipyard to

develop training programs for each trade. Concurrently, wth
proper managenent, the training nodernization program for

apprentices will have the capacity to increase overall trade
know edge and skill conpetence, as well as coordinating the

programs of 8 different shipyard entities.

B. PRI VATE SH PYARDS

The larger of the private shipyards indicated apprentice training
programs that rival those in the Naval shipyards. The Nava
apprenticeship is a four-year program (8,000 hours), but Newport
News Shi pbuil di ng, General Dynam cs/ Quincy, and Dravo Corporation



all indicated that they offer some 8, 000-hour apprenticeship
programs. A three-year program (6,000) is also quite common, and
illustrated by the response of Bath Iron Wrks, Ingalls

Shi pbui I ding, and Bethl ehem Steel/Sparrows Point. \Wile these
extensive apprenticeship prograns are indicative of the |arger
private shipyards, they are not typical of nost private shipyards,
where little or no training is done

Anot her source of apprentice training is through the unions. In
the Seattle, Washington area, several shipbuilding unions provide
training; for exanple, the International Brotherhood of Electrical
Workers, Local #46 provides a three-year (6,000 hour) apprentice
programin the electrician trade for enployees of:

Todd Shi pyards/ Seattle

Lockheed

Marine Power

Duwar ni sh

Marco Shi pbui | di ng

Foss Tug

Moni es are set aside by these yards (2 cents per man-hour) to be
applied to the apprentice training fund. (The union also provides
upgradi ng courses at the journeyman |evel.)

Model Apprentice Program

O all the private U S. shipyards, Newport News Shipbuilding is
regarded as having a superior apprentice training programand is
detailed in Exhibit 1 for illustration. As one of four
departments under the Newport News Training and Devel opnent

Di vision, the Apprentice School has 15 full-time academc
instructors and approxinmately 75 full-time craft instructors.
Trades apprentices have a four-year (8,000 hour) training program
conbining both academic and trade theory learning. Appendix 7
provides a |ist of Newport News trades with fornmal training at the
apprentice |evel.
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Apprentice training levels at Newport News Shipbuilding are
currently being maintained, and this yard does not appear as
affected as many shipyards in the general industry slunp.

Al 't hough commercial work has drastically di mnished, Newport News
Shi pbui I ding continues to benefit fromits historic Navy
orientation, as well as being one of the two private shipyards
with nuclear capabilities. A significant point to renmenber when
view ng the positive posture of Newport News Shipbuilding is that
their training enphasis and capabilities enhance this shipyard s
| evel of conpetitiveness - both in nmaintaining highly trained
personnel to do the work, and in providing the technical expertise
the training inparts for conplicated vessel construction.



V. MECHANI C TRAI NI NG

The mechanic |evel (journeyman, |eadman, etc.) is reached either
upon conpl etion of the apprentice programor by prior experience
in the trade conparable to an apprenticeship. This level lies
between the apprentice and nanager (defined as first-line
supervisors and up). Oten, the mechanic helps in the training of
apprentices through informal on-the-job assistance. In some cases,
mechani cs provide formal on-the-job training and supervision when
an apprentice is assigned to work with himfor a specified period
of tine.

There is less need for a systematic programof training at the
mechanic | evel than at the apprentice level, as it is assunmed that
t he mechani ¢ has an adequate grasp of the various skills required
to performhis duties and i s working productively while continuing
to inprove his skills.

Mechani ¢ training includes refresher training, skills upgrading,

or nore general training (such as safety classes) provided in
conjunction with the apprentice and manager-|evel training .
Ceneral ly, the amount of skills upgrading training will depend on
(1) the technol ogical advances in the particular trade, (2) the

i ntroduction of these advances into the work cycle, and (3) how
often other changes in shipbuilding methods are inplenented. Once
a mechanic has perfected his skills, the next step is to nove into
managenment, provi ded he has achieved the required know edge and
conmpetency, and has the desire to assume further responsibilities.

FoY 8 P OP this rep?rt the-term' nechan|c IS

nB i ne that 2r expertise betwe Fpe aHprentlce

?n gwnﬁn | eve I IC.1S a nas er ra sman’ I [ any
d enconp |t es o our ney eadma P nast er

mec ed | 1’ e surve 0 circunvent

was , us n n
|ncon5|stency of t|tles betmeen the various shipyar
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SHIPYARD TRAINING SURVEY

BREAKDOWN OF MECHANIC AND MANAGEMENT COURSES

Mechanic
(74)
Apprentice +
Mechanic
(170)
Manager
(u8)
App+
Mech+
Mar
+ Mgr

(4)

Total = 311 Courses

Figure 6. Formal Training Courses Above the Apprentice Level
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Figure 6 |provides a nuneric summary of courses found in the

Directory of Courses (part of the conpanion Directory of Skilled
Trades Training Courses and Training Aids in U S. Shipyards) which
are not exclusively for the apprentice level. Four courses were
listed as applicable to both mechanics and managers, while 15 were
offered to all 3 levels: apprentices nechanics and managers.

The 170 courses given to apprentices and mechani cs were provided
by General Dynam cs/Electric Boat and Phil adel phia Naval Shipyard
for the trades of carpenter, outside electrician, machinist,
outside machinist, pipefitter, and welder. The 74 courses given
exclusively for nechanics were provided by Ceneral
Dynam cs/El ectric Boat for the trades of grinder, pipewelder, and
shipfitter.

Because the nunber of shipyards providing information on nmechanic
training is small (see above paragraph ), it is difficult to
assess the training needs in the various trades at this |evel.
However, assuming that the reason so little information was

provi ded regarding nmechanic training is that there are relatively
few prograns or courses available at this level, then it would
appear that training of nechanics is an area that needs upgrading.
Since apprentices are trained in the basic skills, as well as in
t he technol ogi es and techni ques of newer, nore advanced equi pnent,
it is possible that in tine apprentices mght be nore conpetently
trained with new equi pnent and its operating procedures than the
nechani ¢cs and managers who supervise them Thus, a nmanager who
received the bulk of his formal trade training 20 years ago could
be at a di sadvantage unl ess he has taken rel evant refresher
cour ses.

¢



VI, MANAGEMENT TRAI NI NG

On a typical career path, a tradesman in a shipyard will begin as
an apprentice, where he learns the trade fundanentals; he then
progresses to the mechanic |evel, where his trade skills are
refined; and he may eventually nove into a supervisory capacity.
New skills, beyond know edge of the trade, are required as the
mechani ¢ becomes a manager (first-line supervisor, etc.); training
for these managenent skills should be provided to make the new
manager nore effective in his new capacity. A highly skilled
pai nter does not necessarily make a good manager - but training
can help bridge the gap. This vital training is not with courses
such as “How to Wite Menos'or “Ordering Ofice Supplies,” but
with nore technical courses which enable a nanager to stay abreast
of technol ogi cal /production changes, and becone an effective
motivator of the enpl oyees under his control.

A. SURVEY RESULTS

Al t hough the need for management training is clear, there appears
to be relatively little formal training in this areain US.
shipyards. In the entire Directory of Courses, there are only 67
courses offered to nmanagers, as illustrated in Figure 5. O these
67 courses, 15 are offered to all levels, and only 4 are offered
to both mechanics and nmanagers. A total of 48 courses in the
directory are given exclusively to managers.

The information provided by the survey on nanagenent training does
not appear to be totally inclusive, although it represents a gauge
by which shipyard enphasis on nanagerial training can be neasured.
These results point to the inadequacy in U S. shipyards of
formalized training at the managenment |evel. A synopsis of some
management training prograns at principal shipyards is provided in
the follow ng section.



B. PROGRAMS I N PLACE

Newport News Shipbuilding offers a one-year Industrial Managenent
Program (approxinately 60 academ c quarter hours). This training
Is provided to a select nunber of graduates fromthe Apprentice

School, approximately 25 each year. This is a fast-track program
fromthe apprentice level to first-1ine supervisor

Long Beach Naval Shipyard also has a training programdealing with
management skills. This is the Shipyard Intern Program for

Supervisors (SH PS), which is a 15-week supervisory training
course. The individuals are rotated through all shipyard

departments, receiving both hands-on and academ c experience.

The Departnent of the Navy, Naval Sea Systens Command (NAVSEA) is
currently devel oping plans for a training programfor managers
simlar to the Training Mdernization Program for apprentices (see
Section IV). The audience for this training will be the 6, 600
supervisors in the Naval shipyards. The approach will be sinilar

to the apprentice program and will deal wth nanager’'s duties and
tasks. The programis expected to be conpleted by 1987.

Sample Program
Bath Iron Wrks has a one-week Management Devel opnent Program

offered to | eadnen (“nechanic”) in the various trades and is aimed
at training | eadmen to become efficient first-line supervisors.
The program covers the topics on the follow ng page.
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Bath lron Wrks
Management Devel opment Program

Topi cs

1. Marine Marketing

2. Labor Systens/Time Cards

3. Labor Relations

4. Material Systens Control

5. Material Handling

6. Industrial Health Procedures
7. Cost Proposal s/ Estimting
8. Schedul i ng/ Pl anni ng/ Wr k Package Budgeti ng
9. Change Order Estimating
10. Purchasi ng

11. Lab and Testing

12. Engi neering

13. Managenent

14, Material System Program

15. Tool Crib

16. Public Relations

17. Motivation/ Leadership
18. Communi cati ons

19. Deci sion Making

20. Supervi si ng

21. Safety

22. Budget

23. Quality Assurance/lnspection
24. Industrial Engineering
25. Enpl oyee Benefits

Fromthe topics listed, it is apparent that training at Bath Iron
Wrks for first-line supervisors consists not only of supervisory
skills, but also includes budgets, materials, facilities, and work
scheduling areas. The manager requires additional know edge from
that of the apprentice or nmechanic. Appropriate training is an
efficient means of inparting the necessary know edge.



VII. CONCLUSI ONS AND RECOMVENDATI ONS

A. CONCLUSIONS

Based upon survey response and analysis, we find the following:

e Training in U.S. shipyards appears to be primarily oriented
toward apprentice training rather than skills upgrading at the
journeyman level or for management training. Of the 870
training courses identified in the survey, 729 courses, or 84
percent, were designed for apprentice programs.

e The Navy yards and the largest private yards, which are
historically Navy oriented, have the more extensive skilled
trades training programs, and are the yards which are
maintaining trades training at the current time.

e The eight Naval shipyards are cooperating with the Naval Sea
Systems Command in upgrading the apprentice training programs
for 17 principal trades. This Training Modernization Program,
initiated in 1981, can serve as a model for cooperative training
for the National Shipbuilding Research Program.

e Smaller shipyards (as part of the non-target sample) responded
to the survey of skilled trades training programs at a much
lower rate (15 percent) than larger, target yards (64 percent),
and only 23 percent of the smaller yards that responded provided
training. This survey result underscores the low emphasis on
training by the small, private yards in the industry.

e Currently, due to a cadre of unemployed skilled tradesmen which
comprise a trained labor pool, smaller shipyards have reduced
their need for training (commonly heavily oriented to the
apprentice level) as they can obtain qualified workers even as
new-hires.
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A total of 28 nmmjor shipbuilding trades were identified during
the survey, but a nunber of other trades are utilized in the
industry. In general, the trades required at a shipyard appears
to be a function of the type of construction or repair done and
the degree of specialization of trades identified in the yard's
organi zational structure.

Uni ons provide apprentice training for some private shipyards.
Any consi deration of upgrading the overall level of training in
t he shipbuilding industry should include the trade unions.

Few yards appear to have a systematic programfor skills
upgrading at the nechanic Ievel

There is an inadequate level of first-line management training
programs in U S. shipyards, especially given the introduction of
new shi pbui | ding technol ogies and the need for first-line
supervisors to understand budgets, materials, work scheduling,
and managenent skills as well as their traditional trade skills.

RECOMVENDATI ONS

The National Shipbuilding Research Program can hel p commerci al

U

S. shipyards to inprove upon their training capabilities at the

apprentice, mechanic, and managenent |evels by inplenenting the
foll owing reconmendati ons.

1

As many curricula do not reflect the new shipbuilding

t echnol ogi es such as |line heating or accuracy control, the
Nati onal Shi pbuil ding Research Program shoul d establish
appropriate trade training curriculumto be made available to
the comercial yards. This action can help many yards to
upgrade sone archaic training prograns and take advantage of
newer technol ogies.

In order to coordinate apprentice training among yards, and
avoi d costly redundancies, the National Shipbuilding Research
Program shoul d hel p devel op a programto coordinate apprentice
training within the industry. Such a cooperative effort can
hel p support yards currently w thout training prograns, and
hel p other yards to upgrade their training.



3. The National Shipbuilding Research Program shoul d devel op
model curricula for first-line supervisors in both nmanagenent
skills and for upgrading trade specific technical skills. This
action will help the U S. shipyards to inprove job planning,
coordination of trade tasks, and all the other facets of the
first-l1ine manager’s position.
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APPENDI X 1

SURVEY SAMPLE AND DESI GN

THE SURVEY SAMPLE

To gather trades training information in U S. shipyards, 246

shi pyards were surveyed. The total sanple was broken down into a
target group and a non-target group.

The target sanple selected was based on the Naval Sea Systens
Conmand™s (NAVSEA) classifications of the nost viable yards for
mlitary nobilization purposes. These are:
“Naval " Yards (8 _ _
“primary” Yards (12): yards with the capacity to handle large
size vessels for construction and/or repair. o
“Secondary” Yards (15): including those yards wth specialized

~capabilities.

“Additional” Yards (7): although not part of the NAVSEA _
principal classifications, these were added due to their
speﬁla I zed capabilities in order to broaden the target
sanpl e.

O the total target sa@EIe (42 shipyards) 27 yards responded; a
participation rate of 64%

The additional 204 shipyards surveyed were identified through the
ublication “Shipbuilding and Repair Facilities of the United

t ates” (Departnment of Defense and the Maritime Admnistration
Novenber, 1981). This publication lists shipyard facilities in
two sections according to the maxi num vessel size each shipyard is
capable of constructing and/or repa|r|n?. The two sections are
desi gnated as vessel s over 400 feet in ength, and vessels 150 to
400 feet in length. Refer to Appendix 2, Part B for the shipyards
in this segnent.

The survey was sent to the 204 shipyards in the non-target sanple,
addressed to the “Director of Training" although it was_ recognized
that a proportion of these shipyards had neither fornalized
training pro%rans, nor individuals designated as training
directors. hirty yards in this category participated, of a 15%
response rate.
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DESIGN

The questionnaire (See Appendix 3) is the final draft of nany
versions and stages, reviewed by several groups. The survey
requested information on training courses utilized from outside
organi zations (technical institutes, colleges, etc.) and for

i n-house (shipyard) training progranms. The response indicated
that the outside organizations are primarily regional junior
col l eges and private technical institutes used for the
schol astic/academ c portions of the apprentice training prograns.

Type of Course

The Iype of course, whether academ c or trade theory where
specific focus is on the elements of that trade) , was one Item
requested. “Academic” refers to those courses, nostly offered at
the apprenticeship level, which seek to inprove general know edge
and abilities relative to the individual’s profession, but are not
necessanlr shipyard or skill specific. For exanple, an english
course falls into the academc category; english may be expected
to inprove. the general reading ability. Blueprint Reading,
however, will inmPart a specialized, trade-related ability; thus,
it would be considered a trade theory course.

“Trade theory” enconpasses classroom |aboratory, and field
training aspects. Shipyards typically maintain on-the-job _
training in varying degiees of ‘formality. The intention of this
survey was to obtain information on formalized, structured
programs which will, in sone instances, include on-the-job
training. However, sone |ess structured training hours are likely
to filter through, especially for those prograns with a large
nunber of training hours.

- mraini

This area, the level of training was used to identify whether the
course is part of the apprenticeship tralnyn%, skill's upgrading
for the mechanic or skill upgrading/new skill introduction for
the manager. Wile “apprentice” is a shipyard universal term
“mechani c” and "nanager” are enpl oyed and defined in the survey

I tself gsee Appendix 4) , so as to cover the range of different
titles found in the shipyards.

The "Mechanic” level is found between apprentice and managenent
levels.  "Manager" covers those enpl oyees attached to a specific
shop who have official supervisory positions, fromfirst [ine
supervisors on up. This is differentiated fromthe journeyman/
mechani ¢ who may occasional ‘supervise’ a group of apprentices
while they are acquiring nastery of their trade.
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Status of the course

The status of a course, whether it is current, planned, or
suspended was another area on the questionnaire. The intention
was to include the maxi num nunber of training courses in the
directory, and to nmake allowance for the current industry

sl owdown, which has caused many yards to shelve parts or all of
their training. Additionally, although less likely to recieve a
response, courses presently in a planning stage were requested so
as to make the initial director ess time-bound. This area was
dropped fromthe directory as the response either noted “current”,
or was sinply not indicated

Trainipa Aids

The purpose of this section was to conpile training aids
information, both witten and visual, to create a separate
reference directory. The Directory of Training Aids will ‘enable
shipyards to reference training support nmaterials to help
supplenent their existing training, or help initiate training
prograns. Hopefully, this directory will facilitate further

cooperation between training staffers in the different shipyards.
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APPENDI X 2

SECTION A: TARCGET SAMPLE
SECONDARY SHI PYARDS

SURVEY

RESPONSE
ALABAMA DRYDOCK & SHI PBUI LDI NG CO
AMERI CAN SHI PBUI LDI NG COMPANY YES
BAY SHI PBUI LDI NG CORPORATI ON YES
EQUI TABLE SH PYARD, | NC.
FMC CORPORATI ON
HALTER MARINE, | NC. YES
LI VI NGSTON SHI PBUI LDI NG COVPANY YES
MARI NETTE MARI NE CORP.
MARYLAND SHI PBUI LDI NG & DRYDOCK CO
NORFOLK SHI PBLDG. & DRYDOCK CORP.
PETERSON BUI LDERS, | NC. YES
TACOMA BOATBUI LDI NG COVPANY, | NC. YES
TODD SHI PYARDS - GALVESTON DI VI SI ON
TODD SHI PYARDS - HOUSTON DI VI SI ON
TODD SHI PYARDS - SAN FRANCI SCO DI V. YES

ADDI TI ONAL SHI PYARDS

DRAVO CORPORATI ON YES
JACKSONVI LLE SHI PYARDS, | NC. YES
JEFFBOAT, | NC. YES
MARATHON SHI PBUI LDI NG COMPANY YES

MCDERMOTT SHI PYARD GROUP
ST. LOUS SH P

TRACOR MARINE, | NC.

TRAI NI NG
REPORTED

YES

YES
YES

YES
YES
YES
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CHARLESTON NAVAL SH PYARD
LONG BEACH NAVAL SH PYARD
MARE | SLAND NAVAL SHI PYARD
NORFOLK NAVAL SHI PYARD
PEARL HARBOR NAVAL SHI PYARD
PH LADELPH A NAVAL SH PYARD
PORTSMOUTH NAVAL SHI PYARD
PUGET SOUND NAVAL SH PYARD

AVONDALE SHI PYARDS, | NC.

BATH | RON WORKS CORP.

BETHLEHEM STEEL CORP.

CGENERAL DYNAM CS - ELECTRI C BOAT

GENERAL DYNAM CS - QUINCY SB DI V.

| NGALLS [ RON WORKS CO.

LOCKHEED SHI PBUI LDI NG & CONST. CO.
NATI ONAL STEEL & SHI PBUI LDI NG CO

NEWPORT NEWS SHI PBLDG & DRYDOCK CO.
PENN SH P

TODD SHI PYARDS - LOS ANGELES DIV.
TODD SHI PYARDS - SEATTLE DI V.

A-5

NAVAL SHI PYARDS

SURVEY
RESPONSE

YES
YES

YES
YES
YES

PRI MARY SHI PYARDS

YES
YES
YES
YES
YES
YES

YES
YES
YES
YES
YES

TRAI NI NG
REPORTED

YES
YES

YES
YES
YES

YES
YES
YES
YES
YES

YES
YES

YES
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SURVEY

RESPONSE
ALABAMA MARI TI ME CORPORATI ON YES
ALG ERS | RON WORKS & DRYDOCK CO.
ALLI ED REPAI R SERVI CE, | NC.
ALLI ED SHI PYARD, | NC.
AVERI CAN MARI NE CORP. YES
AVERI CAN SHI PBUI LDI NG CO.
ASSOCI ATED NAVAL ARCHI TECTS YES
ASTORI A MARI NE CONSTRUCTI ON CO. YES
ATLANTI C DRY DOCK CORP.
AVONDALE SHI PYARDS/ HARVEY QUI CK REPAIR DI V.
BAKER MARI NE CORP. YES
BALEH MARINE, | NC.
BARBOUR BOAT WORKS, | NC YES
BEAN CORP.

BERG MARI NE CONSTRUCTI ON & REPAIR CO.

BERGERON | NDUSTRI ES, | NC./LQOU SI ANA

BERGERON MARI NE, | NC./M SSI SSI PPI

BERW CK SH PYARD CORP.

BETHLEHEM STEEL CORPORATI ON BEAUMONT YARD

BETHLEHEM STEEL CORPORATI ON BOSTON YARD

BETHLEHEM STEEL CORPORATI ON HOBOKEN YARD

BLOUNT MARI NE CORP. YES
BLOUNTSTOMN YARD

TRAI NI NG
REPORTED

YES
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SECTI ON B: NON- TARGET SAMPLE

SURVEY
RESPONSE

BLUDWORTH BOND SHI PYARD, | NC.

BOEI NG MARI NE SYSTEMS, | NC.

BOLLI NHER MACHI NE SHI P & SHI PYARD
BOURG DRYDOCK & SERVICE CO., INC
BRASVELL SHI PYARDS, | NC.

BREAUX'S BAY CRAFT, INC.

BROWNARD MARI NE, | NC.

BUNDER SHI PBUI LDI NG & REPAI R COVPANY, | NC,
BURGER BOAT CO., INC

BURTON SHI PYARD, | NC.

CADDELL DRYDOCK & REPAIR CO., INC
CALI FORNI' A SHI PBUI LDI NG & DRYDOCK CO., | NC.
CALUMET DI VI SI ON

CAMCRAFT, | NC.

CAMDEN SHI P REPAIR CO., INC

CAMPBELL | NDUSTRI ES, | NC.

CARUTHERSVI LLE SHI PYARD

CHESAPEAKE SHI PBUI LDI NG &

CH CKASAW Di VI SI ON

COASTAL DRY DOCK & REPAIR CORPORATI ON
COASTAL | RON WORKS, | NC.

COASTAL SHI PBUI LDI NG

COLBERG, | NC.

A-T7
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SECTI ON B: NON- TARGET SAMPLE

SURVEY TRAI NI NG
RESPONSE =~ REPORTED

COLONNA' S SHI PYARD, | NC.

COMMERCI AL MARINE SERVI CES, I NC.

CONRAD | NDUSTRI ES, | NC.

CRESCENT CI TY MARI NE WAYS & DRYDOCK CO., | NC.

DELTA CONCRETE CO

DELTA SH PYARD

DERECKTOR OF R 1., INC YES YES
DETYENS SH PYARDS, | NC.

DIAMOND MFG. CO., [INC

DI LLI NGHAM MARI NE & MFG. CO. / PORTLAND

DI LLI NGHAM SHI PYARD, | NC. / HONOLULU YES
DORCHESTER | NDUSTRI ES, | NC.

DRAVO STEELSHI P CORP.

DUWAM SH SHI PYARD, | NC.

ELI ZABETH CI TY YACHT YARD

ELLI COTT MACHI NE CORP. YES
FI SH NG VESSEL OANERS MARI NE WAYS, | NC.

FOSS TUG & LAUNCH CO,

FRASER SHI PYARDS, | NC. YES
FREDEMAN SHI PYARD, | NC.

FULTON SHI PYARD, | NC.

GALVESTON SH PBLDG /VEST GULF MARINE WORKS DI V.
GALVESTON SHI PBUI LDI NG COVPANY
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GARAGE SHI PBUI LDING CO

GAMAGE SHI PBUI LDI NG | NC.

GARBOR BOAT & YACHT CO

GENERAL DYNAM CS CORP. / CHARLESTON
GENERAL SHI P CORPORATI ON

GENERAL SHI P REPAIR CORP.
GEOSOURCE, I NC./MARINE SERV. DIV.
GLADDI NG HEARN SHI PBUI LDI NG CORP.
GOUDY AND STEVENS

GREENVI LLE SHI PBUI LDI NG CORP.
GRETNA MACHI NE & | RON WORKS, | NC.
GULF- TAMPA DRYDOCK CO.

GUNTERT & ZI MVERVAN CONSTR. DI VI SI ON, | NC.
HAWAI | AN TUNA PACKERS

HBC BARGE, | NC.
HENDRY CORPORATI ON
HM, INC

HOUMA FABRI CATCRS, | NC.

HUDSON SHI PBUI LDI NG, | NC.

| NGALLS SHI PBUI LDING DI VI SION/ LI TTON SYSTEMS,
I NLAND MARI NE CONSTRUCTORS, | NC.

| NTERCOASTAL CI TY DRYDOCK & SH PBLDG., |NC.

| NTERCOASTAL SHI PYARD, | NC.
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SECTI ON B: NON- TARGET SAMPLE

SURVEY
RESPONSE

JACKSON ENG NEERI NG COMPANY

JAKOBSON SHI PYARD, | NC.

JAMES & CO, T.L.

KAl SER STEEL CORP.

LAKE UNION DRYDOCK CO

LARSON' S BOAT SHI P

LEMONT SHI PBUI LDI NG & REPAIR CO.

LOCKPCORT DI VI SI ON

LOUI SI ANA DOCK CO., INC./ILLNO S

LOU SI ANA DRYDOCK, | NC.

LYON SH PYARD & REPAIR CO

M G TRANSPORT SERVI CES, |NC.

MAI'N | RON WORKS, | NC,

MARATHON LE TOUREAU CO./ GULF MARI NE DI VI SI ON

MARATHON SHI PBUI LDI NG CO./ VI CKSBURG, M5

MARCO SEATTLE YES
MARI NE CONCRETE STRUCTURES, | NC. YES
MARI NE CONSTRUCTI ON & DESI GN CO.

MARI NE POAER & EQUI PMENT CO,

MARI NE WAYS CORP. YES
MARI NE VELDI NG & REPAI R WORKS YES
MARTI NAC SH PBUI LDI NG CORP.

MAXON MARI NE | NDUSTRI ES, | NC. YES
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MERRI LL- STEVENS DRYDOCK CO.

METAL TRADES, | NC.

M AM  SHI PYARDS CORP.

M SENER | NDUSTRI ES YES
M SSI SSI PPl MARI NE TOABOAT CORP.

M SSOURI DRYDOCK & REPAIR CO,

MODERN MARI NE POVER, | NC

MORGAN CI TY SHI PYARD

MOSS PO NT Di VI SI ON

MOSS PO NT MARINE, | NC.

MUNRO DRYDOCK, | NC.

NABRI CO ( NASHVI LLE BRI DGE CO.)

NASHVI LLE BRI DGE CO.

NATI ONAL MARI NE SERVI CE CO./ILLNO S

NATI ONAL MARI NE SERVI CES, | NC./LOU SI ANA
NATI ONAL SEA PRODUCTS, [ NC.

NEW | BERI A SHI PYARD

NEWPARK SHI PBUI LDI NG & REPAIR CO YES
NEWPORT SHI PYARD, | NC.

NI CHOLS BRGS. BOAT BU LDERS, [|NC.

NI CHOLSON TERM NAL & DRYDOCK CO., |NC.
NORTHWEST MARI NE | RON WORKS

OFFHORE TRAWER, | NC,

TRAI NI NG
REPORTED

YES



APPENDI X 2

OFFSHORE  Shi pbui I ding I NC.
OWI  FABRI CATORS, | NC.
ORANGE SHI PBU LDI NG, | NC.
PACECO , INC

PACI FI C DRYDOCK & REPAIR co.

PACI FI C FI SHERVAN, | NC.
PARKER BROTHERS & CO., [|NC.
PERTH AMBOY DRYDOCK CO
PETERSON BOATING CO., INC
PLATZER SH PYARD, | NC.

PORT ALLEN MARI NE SERVI CES,
PORTSMOUTH DOCKING CO., INC
QUALI TY SHI PBUI LDERS, | NC.
QUALI TY SHI PYARDS, | NC.

RELI ANCE MARI NE TRANSPORTATI ON & CONSTR.  CCRP.

REYNOLDS SH PYARD CORP.

RI CHMOND DRYDOCK & MARI NE REPAI R,

Rl VERWAY SHIPYARD CO.

ROANCKE | SLAND STEEL & BOAT WORKS,

RCDERMAN | NDUSTRI ES, | NC.
ROVE MACH NE WORKS, | NC.
RUVBEY MARINE & DRYDOCK CO
RYSCO SH PYARDS, | NC,

SURVEY
RESPONSE

YES

YES

YES

YES

YES

TRAI NI NG
REPORTED
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SURVEY TRAI NI NC
RESPONSE ~ REPORTEL

SAN JUAN SHI PYARDS, | NC.

SAUCER MARI NE SERVI CE, |NC.

SAVANNAH SHI PYARD COMPANY

SBA SH PYARDS, | NC.

SCULLY BROS. BOAT BUILDERS, | NC

SEA- TAC ALASKA SHI PBU LDING CO., INC.
SEAWARD BOAT WCRKS, | NC.

SERVI CE ENG NEERI NG CO,

SERVI CES MACHI NE GROUP, I NC. YES

SOUTH PORTLAND SHYPD & MARI NE RAI LWAYS CORP.

SOUTHERN OREGON MARI NE YES YES
SQUTHERN SHI PBUI LDI NG CORP.

SOUTHWEST MARI NE, | NC./SAN DI EGO YES

SOUTHWEST MARI NE, | NC./ SAN PEDRO

SWFTSH PS, I NC

SW FTSHI PS- FREEPORT

SWYGERT SHI PYARD, | NC. YES
TEXAS GULFPORT SH PBU LDI NG CO

THAMES SHI PYARD & REPAIR CO

THERI OT- MODEC ENTERPRI SES, | NC.

THERI OT- MODEC ENTERPRI SES, | NC.

THUNDERBOLT MARI NE | NDUSTRI ES

TI DEWATER EQUI PMENT CORP.
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SURVEY
RESPONSE

TODD SH PYARDS CORPORATI ON

TRACOR MARINE, I NC.

TRIPLE “A” MACH NE SHI P, INC

TRIPLE “A" SQUTH

TWN C TY DRYDOCK & REPAIR CO.

TWN CITY SH PYARD | NC. YES
U S. COAST GUARD

U.S. STEEL CORP./FABRI CATION DI VI SI ON

UNI ON DRYDOCK & REPAIR CO. YES
UNI VERSAL | RON WORKS, | NC.

VEMAR, | NC.

VINETTE CO

WALKER BOAT YARD, | NC.

WASHBURN & DOUGHTY ASSCC.

VESTERN MARI TI ME, | NC.

W LBO | NDUSTRI ES, | NC.

W LEY MANUFACTURI NG CO./EQUI P. SYS. DI V.
W LM NGTON SHI PYARD, | NC.

ZI DELL EXPLORATIONS, | NC.

ZI GLER SHI PYARDS, |NC.

TRAI NI NG
REPORTED

YES



TO: Director of Training

From Linda L. Jaekel, Deputy Executive Director LLJ
Institute of Applied Technol ogy
Dat e: May 13, 1983

Subject:  Shipyard Skilled Trades Training Survey

The Institute of Applied Technology is working with the National
Shi pbui | di ng Research Program (an 1 ndustry sponsored program to
cgnp|led|nfornat|on on skilled trades training courses in US

shi pyar ds.

The result of this effort will be a directory of training prograns
and training aids utilized by US. silipyards, This will include a
list of courses (with relevant training materials) offered by
trade area at the apprentice, mechanic, anti managenent |evels.

W woul d Iike you to conplete and return the enclosed forns to the
Institute of Afpl|ed Tec nplogy by June 17, 1923. A self
addressed envel ope is provided for your convenience.

This directory will be available to your snipyazd as a reference
tool . Its utilization b¥ the shipbuilding and repair industry
will support training efforts to reduce costs and increase _
roductivity. The wll be sending you information on how to obtain
his publication in the next few nonths, and expect it to be ready
by early 1984,

Your cooperation in helping to conpile this directory is
appreciated. W look forward to hearing fromyou.

Encls: Definitions of Terns
Initial information Form
I nstruction Sheet o
Section A: Qutside Training
Section B: In-House Training

A-l.5



DEFI NI TI ONS OF TERMS

A. TRADES _

1. Air-Conditioning Equipnent Mechanic

Installs, maintains, and repairs refrigeration and
air/conditioning equipnment.

2. Blaster _ . :

Prepares surfaces for painting by abrasive blasting. Can be
conbined with painter in sone yards.

3. Boi |l er maker

Assenbl es boilers, tanks, vats, and pressure vessels. Uses power
tools and hand tools.

., Carpenter .
éabrlcgtes and assenbl es wooden structures, gratings, keel blocks,
%ndcﬁhor|n S.

: nder
Ginds and chiFs wel d splatter, high spots, burrs, weld slag, and
rust fromnetal surfaces of ships to inprove their appearance or
prepare them for painting.

. Electric (inside) _ _

Installs and maintains wiring, fixtures, and equi pment for
§h|pyard facilities.

Installs and repairs wiring, fixtures, and equipnment for al
electrical services aboard ship.
8. Electronics Mechanic | | o
Works on various types of electronic equipnment to put it in
repaired operating condition.
. El ectopl ater _ _ . .
ets up, operates, and maintains netal plating baths to deposit
metallic plating for protective purposes, decorative purposes, and
to build up worn surfaces.
10. I nsul at or _ _ _ o _
Installs insulation in designated areas and on piping aboard ship.
11. J‘IQl'n'Qr _ : . o
Installs finished panels, floor grouting, and tiling to living
quarters.
12. Loftspan _
Lays out lines of ship to full scale on nold-loft floor and
constructs tenplates and nolds to be used as patterns and gui des
for layout and fabrication of various structural parts of ships.
13. Machinist (jnsisde) _ _
Sets up and operates machine tools as well as fits or assenbles
parts to nake or repair netal parts, tools, or machines.
14. Machinist _(outside) _ _ o
Installs ship machinery such as propul sion machinery, auxiliary
motors, punps, ventilating equi pment, and steering gear.
15. Qordnance Equi pnent Mechani c

Repai rs machi nery and mechani cal equi pment such as cranes, punps,
motors, and conveyor systens associated wth weapons systens.

16. Painter _ _ _

M xes and applies paint or other coating materials for protective
and decorative puposes by means of spray gun, brush, roller, or
imersion. May al so performsurface preparation (blasting).

17. Pi '

Fabricates, lays out, installs, and maintains ships’ piping
sytens, such as steam heating, water, hydraulic, air pressure, and
| ubrication systems. Uses handtools and shop nachines.



18. Rigger/Cr . LOr : :
Install's and repairs rigging and weight-handling gear. Attaches
hoi sts and handling gear to rigging and operates cranes to
lift,move, and position machinery, equipnment, structural parts,
and ot her heavy |oads aboard ships.
19. Sheetnetal ~Mechanic _
Egbnézates, assenmbl es, installs, and repairs sheet-netal.

: |
Lays out and fits up netal structural parts (such as plates,
bul kheads, and frames) and nmaintains themin position for welding.
1 S | | | | |
Constructs or repairs wooden ships or ship sections, follow ng
bl ueprints or ship’s plans.
22. rner _ _
Cuts steel plate by burning. Washes welds and applies tenporary
wel ds to position metals for final welding.
23. Vel der

Makes or repairs structures or parts, using gas or electric
wel di ng equi pnent, sol dering equi pnent, gas or electric cutting
eqU|8Fent etc.. _ _

24, her: A trade not included above for which your yard offers
formal training. Please list and describe each.

B. SKILL LEVELS
1. App[entice
An entry-level enployee in the process of |earning the range of
skills of a trade through a formal, structured training program both
on the job and in the classroom

2. Mechani c _ o _ o _
An enpl oyee who is proficient in the basic job skills. (e.g.,
%ourneynan, etc.)

. Mapager
An enpl oyee who is proficient in the job skills and supervises others
in the trade. (e.g., Foreman, General Foreman etc.)

c. TYPE OF COURSE
I nstruction which provides know edge essential to the ability to
learn trade skills or trade principles. (e.g., English, Math, etc.)

Trade Theor : - : : -
é assroom or Xtructured on-the-job training dealing with specific

job skills (and including safety instruction)
D. OTHER DEFI NI TI ONS

1. Eorml Trai ni ng _ _
A structured, planned programfor enployees to gain or inprove
skills in a specific occupation.
2. Trainer _
A person who teaches academc or trade theory classes to enployees
éfull-tine or part-time work).
. Course : : . .
A unit of instruction which covers a specific subject matter.

A-17



NI TI AL | NFORMATI ON FORM

Pl ease have the person responsible for trades training in your
organi zation answer these forns.

Nane:

Conmpany:
Addr ess:

Tel ephone:

1. Qutside Courses o
Does your shipyard nmake use, or plan to make use, of any training
courses for skilled trades which are offered by any
organi zation(s) other than your shipyard?

yes _ no

2. In-house Courses o
Does your shipyard offer, or plan to offer, any fornmal training
courses for skilled trades?

yes no

f you answered ‘yes‘ to both # and #2? please conplete
t

I
sections A and B and return themwith this form

ly #1 is ‘yes’, please conplete section A and return it
S

f

h

f only #2 is ‘yes’, please conplete section B and return it

h this form

f the answer to both #l and #2 is ‘no’, please conplete and

u
Note: Please do not feel restricted to the space provided. You
my wite in the margins or on additional sheets. Should you have

any questions, please do not hesitate to tel ephone Linda L. Jaekel
at  202-342-2241.
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I NSTRUCTI ON SHEET FOR COMPLETI NG LONG FORMS
- SECTION A
- SECTION B

1. “Trade™ Please insert the nane of the appropriate trade (trade
definitions can be found in "Definitions of Terns”). If ‘other’,
please wite in the nane of the trade for which you have training.

. “Course Title; Wite in the fornal nane of the course, and any
other identification used

3. “Organization” (Section A only): _ _ _ _
Pl ease give the name of the outside organization which offers this
cour se.

4, “#Hours”: How many hours of training are included in this
course?

5. “Type": Please refer to “Definitions of Ternms” for definition
of ‘Trade Theory’ and ‘Academc’. Check the appropriate box

6. “Level”: Please refer to “Definitions of Terms” for definition

gf “Apprentice’, ‘Mechanic’, and ‘Manager’. Check the appropriate
X .

7. “Status” (section B only): _ _

- 'ghrrent’ means a course that is currently being offered by your
ard. : :

y "planned’ neans a course being devel oped by your yard._but which

has not yet been inplenmented.

- ' Suspended’ neans a course which has been offered by your yard

|

n the past and for which all the materials are still available
for future use. _
Pl ease check the appropriate box.

8. “Aids”": Refer to the list of aids in the upper right hand
corner on the long form Check either ‘Witten" or "Visual’
There are three spaces for aids descriptions under each course
title. Please use any other space available should you have nore
than three aids per course.

9. “Code#“: This itemrefers again to aids. Check the list in

t he upper right hand corner and wite in the nunber which
corresponds to your type of aid

10. “Title of Aid": Indicate any formal title you mght have. For
exanple, the title of a book or the name of a videot ape.

11. “Source of Aid": Please indicate howto obtain this visual aid
or witten aid. For exanple, the name and address of the
publisher or other source. |If it was devel oped by your own yard,
please indicate that in this space.
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SECTI ON A

OUTSI DE TRAI NI NG COURSES USED
FOR SKILLED TRADES |IN THE SH PYARD

SHI PYARD SKI LLED TRADES TRAI NI NG SURVEY
| NSTI TUTE OF APPLI ED TECHNOLOGY 4/83



2. Please fill in the information on those organizations you use
for outside training.

Organi zati on:
Addr ess:

Tel ephone:

Cont act person:
Title:

Organi zati on:
Addr ess:

Tel ephone:

Cont act person:
Title:

Organi zati on:
Addr ess:

Tel ephone:

Contact person:
Title:

Organi zati on:
Addr ess:

Tel ephone:
Contact person:
Title:
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SECTION A

Qut si de Training Courses
Shipyard Skilled Trades Training Survey

General Information

1. Wat is the total nunber of courses, by trade that your
shi pyard subscribes to from other organizations?

IRADE _ # of Courses
A/I'C Equi pent Mechani c

Bl ast er

Boi | er maker

Car pent er

Chi pper/ Gri nder

El ectrician (inside)

El ectrician (outside)

El ectronics chani ¢

El ectropl ate

| nsul at or

Jol ner

Loftsman
Machi ni st (i nside)
Machi ni st (out si de) _
Ordnance Equi p. Mechanic
Pal nt er

Pipefitter

Ri gger/ Crane erator
Sheet netal Mechanic
Shipfitter

Shi pwri ght

Tacker/ Bur ner

Vel der
Q her
Q her
Q her
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SECTION A: OUTSIDE TRAINING PROGRAMS uritten Visual
Shipyard Skilled Trades Traning § 1. Books b Bt
pyar ] radss Training Surve .
Tnatitute of fpp1ied Technology 4785 2. Vorkbooks 7 :'3”‘“'“ es
o ws, | e tevil | amos 3. Artcles §. Movies
> 4. Hanuals 9. Videotapes
> .
g : s, Owher 10. Charts/Posters
o] 2l «] o 11. Other
st =R ] o [N e
[ e c] of o] ~
« - - - ol & -
M B B
TRADE COURSE TITLE ORGANIZATION - = I - I - S CODE & TITLE OF AID SOURCE OF AID




SECTION B

| N-HOUSE SKI LLED TRADES TRAI NI NG COURSE!

SHI PYARD SKI LLED TRADES TRAI NI NG SURVEY
| NSTI TUTE OF APPLI ED TECHNOLOGY 4/83



SECTION B

I n-House Training Courses
Shipyard Skilled Trades Training Survey

General Information

1. Wiat is your shipyard's approximate total nunmber of in-house
trainers?

2. \What is your shipyard s approxinmte total nunber of in-house
training courses?

3. Please fill in the average nunber of skilled trades enployees
and the average annual turnover rate by trade

TRADE EMPLOYEE( #) TURNOVER (%

A/ C Equi pent Mechani ¢

Bl ast er

Boi | er maker

Car pent er

Chi pper/ Gri nder

El ectrician inside)

El ectrician (outside)

El ectronics chani ¢

El ectropl ate

| nsul at or

Jol ner

Lof t sman o

Machi ni st (inside)
Machi ni st (out si de) _
Ordnance Equi p. Mechanic
Pal nt er

Pipefitter

Ri gger/ Crane erator
Sheet netal Mechanic
Shipfitter

Shi pwr i ght

Tacker / Bur ner

r \iel der
Qt her
Q her
Q her
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Urjteen Yisual
OGRAMS 1. Books 6. Slides
2 . fes
SO B AT siaws | awos 2. Vorkbooks : ;::‘;:‘;‘"”‘ '
Shipyard Skilled Trades Training Survey b o 3. Articles .
Institute of fApplied Technology ol o b B 4. fenusls 9. Videotepes
.: E -zo w d. 'v: 3: - S. Ower 10. Charts/Posters
- clel sl ejele]s |~ 11. Other
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TRADE COURSE TITLE <|-l«<|x] xjojo]oa]l=|» SOURCE OF AID CODE # TITLE OF AID
1
2
3
[}
5
6
7
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APPENDI X 4
DEFI NI TI ONS OF DI RECTORY TRADES

ALL TRADES * _ _
Enconpasses all shipyard skilled trades.

AI'R CONDI TI ONI NG EQUI PMENT MECHANI C _ _
Installs, maintains, and repairs refrigeration and
air/conditioning equipment.

BLASTER o _ _
Prepares surfaces for painting by abrasive blasting. Is
combined with painter in some yards.

BO LERVAKER _
Assenbl es boilers, tanks, and-pressure vessels. Uses power
tools and hand tools.

CARPENTER _
Fabricates and assembl es wooden structures, gratings, keel
bl ocks, and shorings.

CH PPER/ GRI NDER _
Ginds and chips weld splatter, high spots, burrs, weld slag,
and rust frommetal surfaces of shrps to inprove their
appearance or prepare them for painting.

ELECTRI Cl AN * _ _ _ o _
Installs, repairs, and maintains wiring, fixtures, and
equi pnent for shipyard facilities and aboard ship - to include
all general electrical work. This includes the trade of
“Marine Electrician’ in some yards.

ELECTRI CI AN (I NS| DE). _ o _ _
Installs and maintains wiring, fixtures, and equi pnent for
shipyard facilities.

ELECTRI CI AN (QUTSI DE) o _ _
Installs and repairs wiring, fixtures, and equi pment for al
el ectrical services aboard ship.

ELECTRONI CS MECHANI C _ _ o
Wrks on various types of electronic equipnment to put it in
repaired operating condition.

ELECTROPLATER _ _ _
Sets up, operates, and maintains netal plating baths to
deposit metallic Blatlng for protective purposes, decorative
purposes, and to build up worn surfaces.
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PI PEFI TTER _ _ _ _ o
Fabricates, lays out, installs, and maintains ships' piping
sytenms, such as steam heating, water, hydraulic, air pressure,
and |ubrication systens. Usés handtools and shop machines

Pl PEVELDER * _ _ _ _ o
Installs, repairs and maintains shipboard piping systems by
means of applicable wel ding processes.

Rl GGER/ CRANE OPERATOR o _ _
Installs and repairs r|ggyng and wei ght-handling gear.
Attaches hoists and han I|ng_?ear to rigging and operates
cranes to lift, mve, and position nachinery, equi pnent,
structural parts, and other heavy | oads aboard shi ps.

SHEETMETAL MECHANI C _ _
Fabricates, assenbles, installs, and repairs sheet-netal.

SHI PFI TTER _
Lays out and fits up netal structural parts (such as plates,
bulgheads, and frames) and maintains themin position for
wel di ng.

SHI PRI GHT _ _ _ _ _
Constructs or repairs wooden ships or ship sections, followng
bl ueprints or ship's plans.

TACKER/ BURNER _ _
Cuts steel plate by burning. Washes welds and applies
temporary welds to position metals for final welding.

VEEL DER _ _ _
Makes or repairs structures or parts, using gas or electric
wel di ng equi pnent sol dering equi pment, gas or electric
cutting equipnment, etc..

*

Trades added to initial list in questionnaire by respondents.
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APPENDI X 5
ADDI TI ONAL TRADES | DENTI FI ED BY RESPONDENTS *

AUTOMOTI VE MECHANI C - Portsnouth Naval Shipyard

BLACKSM TH - Charl eston Naval Shipyard
Port smout h Naval Shi pyard
Pear| Harbor Naval Shipyard _ _
Shapes netal bars, rods and other stock into the many items
needed in the repair and overhaul of naval ships.

BO LER PLANT EQUI PMENT MECHANI C - Charl eston Naval Shipyard
S _ Portsmout h Naval Shi pyard
Overhaul s, maintains, repairs and installs various types of
heat and power producing systens used in industrial equipment
and non-industrial |ocations.

DRAFTER - Ingal I's Shipbuilding Division
ELECTRONI C EQUI PMENT | NSPECTOR - Portsnmouth Naval Shipyard

ELECTRI CAL EQUI PMENT REPAI RER - Charleston Naval Shipyard
Overhaul s, modifies, tests, and troubl eshoots el ectrical
motors, generators, transforners, alternators and other
el ectro-magnetic devices.

ELECTRI C PONER CONTROLLER - Charl eston Naval Shipyard
_ Portsmout h Naval Shipyard _
Control s operation of steamturbines to provide electric power
to the shipyard.

ELECTRONI C MECHANI C FI RE CONTRCL - Long Beach Naval Shipyard

ELECTRONI C I ND. CONTROLS MECH. - Charleston Naval Shipyard
Pear| Harbor Naval Shipyard
Installs, maintains, repairs and overhauls the electronic
equi pment and el ectronically controlled nachinery used by
other shops in their production work.

ELECTRONI CS | NTEGRATED SYSTEMS MECH. - Portsnouth Naval Shipyard
ELECTRONI CS MEASURER EQUI PMENT MECH. - Charleston Naval Shipyard

Repairs, overhauls, maintains and tests all instruments and
eqﬁlpnent used to troubl eshoot and test shipboard el ectronics
syst ens.

EQUI PMENT MECHANI C - Phi | adel phia Naval Shipyard

*

Definitions, where applicable, provided by Charleston Nava
Shi pyar d.
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FABRI C WORKER - Charl eston Naval Shipyard
Long Beach Naval Shipyard
Portsmouth Naval Shipayard
Pear| Harbor Naval Shipyard
Manuf actures and installs all manner of products from canvas,
fiberglass, plastics and other nmaterials.

FORGER/ HEAT TREATER - Charl eston Naval Shi pyard
HEAVY METAL FABRI CATOR - Newport News Shi pbuilding

HEAVY MOBI LE EQUI PMENT MECHANI C - Charl eston Naval Shi pyard
Portsmout h Naval Shipyard
Wirks systens such as manual and autonmatic transm ssions,
brakes, cooling, hydraulic, electrical and ignition systens,
overhaul and tune gas and di esel engines on such equi pment as
mobi | e cranes, bull'dozers, road graders and | oconotives.

HEAVY MOBILE EQUIP REPAIR INS - Portsnouth Naval Shipyard
| NDUSTRI AL ELECTRONI CS CONTROL - Portsnouth Naval Shipyard

| NSTRUMENT MECHANI C - Charl eston Naval Shipyard
_ Port smout h Naval Shipyard _
Repairs, overhauls and nodifies many devices and equi pnents.
such as neters, tachoneters, solid state anplifiers, magnetic
anplifiers and tenperature indicators.

LEAD BONDER - General Dynam cs/Electric Boat

MAI NTENANCE - R E. Derecktor of R1I., Inc
CGeneral Dynam cs/El ectric Boat

MAI NTENANCE MACHI NI ST - Long Beach Naval Shi pyard

MARI NE MACHI NERY MECHANI C - Portsnouth Naval Shiﬁyard
Pear| Harbor Naval Shipyard

MELTER - Charleston Naval Shipyard _
Operates and maintains electric furnaces in order to melt and
refine a |arge varlet¥ of alloys to rigid specifications in
order to be used in the making of castings.

METALS | NSPECTOR - Charl eston Naval Shipyard
Long Beach Naval Shipyard
Port smout h Naval Shi ﬁayrd
“Pear| Harboz Naval Shipyard
I nspects material and workmanship for flaws during alteration
and overhaul of subnarines and surface ships.
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M LLI NG WORKER - Charl eston Naval Shipyard

Sets up and operates various types. of Portable and fixed
woodwor ki ng power tools. Cuts”lunber to stock sizes, finishes

stock and manufactures special wooden shapes as required by
t he woodworking and other trades.

M LLWRI GHT - Newport News Shi pbuil di ng

OPTI CAL | NSTRUMENT REPAIRER = Charl eston Naval Shipyard

Repairs, nodifies, adjusts, tests and calibrates various types
?f gptlcal equi pment such as binoculars, periscopes range
i nders, etc.

Pl PECOVERER - Ceneral Dynam cs/El ectric Boat

Pl PEHANGER - General Dynam cs/Electric Boat
PLASTI C FABRI CATOCR - Long Beach Naval Shipyard
PLASTI C MOLDER - Portsmouth Naval Shipyard

PRODUCTI ON MACHI NERY MECHANI C - Charl eston Naval Shipyard
_ Port smout h Naval Shlﬁyard
Installs, repairs, overhauls and removes all nachinery and
equi pment bel onging to the shipyard, both in buildin s,_sho?s
and outside locations performng all tasks concerned with the
mechani cal el ements of this equipment.

TOOLMAKER - Charl eston Naval Shipyard
CGener al nam cs/ El ectric Boat
Portsmout h Naval Shipayrd _ _
Manuf actures, repairs and overhauls tools used in certain
machi ne netal -wor ki ng processes.

TOOLROOM MECHANI C - Pear!| Harbor Naval Shipyard

VHARFBUI LDER - Charl eston Naval Shipyard _ _
Maintains and repairs wharfs, piers and pier accessories by
driving piles, cuttlnP, handl i ng and placing |arge, heavy
timber.” Also builds forns, pours concrete and does conciete
finishing for foundations, wal kways and roads, repairs build
up roofs as well as railroad tracks and swtches.

WOODCRAFTER - Charl eston Naval Shi pyard _ _
Constructs various items fromwood as well as anIylng a wde

rﬁnge of covering materials to the interior hull and deck of
shi ps.

WOOD AND PLASTI C | NSTALLER - Portsnouth Naval Shi pyard
Pear| Harbor Naval Shipyard
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APPENDI X 6

DI RECTORY TRADES TRAI NI NG
PHI LADELPHI A NAVAL SHI PYARD and

GENERAL DYNAM CS/ ELECTRI C

BOAT

PH LADELPH A NAVAL SHI PYARD

Car pent er 62 -
Machi ni st 43 -
Pai nt er 89 -
Pipefitter 14 -
Shi pwri ght

TOTAL: 9 trades = 413 courses

GENERAL DYNAM CS/ ELECTRIC

El ectrician

Mol der

Pat t er nmaker

Sheet metal Mechani c

BOAT

Tacker/ Bur ner 16 -

El ectrician 20 -

El ectroni ¢ Mechanic 11-

Machi ni st/ I nsi de 28 -

Pai nt er 25 -
- Pi pewel der 3 -

Ri gger 29 -
- Shipfitter

Car pent er

El ectrician/ Qutside
el der

Machi ni st/ Qut si de
Pipefitter

Sheet met al Mechani c
Machi ni st

TOTAL: 15 trades = 196 courses
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NEWPORT NEWS APPRENTI CE TRADES TRAI NI NG

NEWPORT NEWS - TRADES W TH FORMAL TRAI NI NG

El ectrician 11.
El ectrician (nmaintenance) 12.
Forger/Heat Treater 13.
Heating, Ventilation, A/C 14.
Heavy Metal Fabricator 15,
| nsul ation Worker 16.
Joi ner 17,
Machi ni st 18.
M1 1wight 19.
Mol d Loftsman 20.

A-34

Mol der

Qut si de Machi ni st
Pai nt er/ Decor at or
Pipefitter

Ri gger

Sheet metal Wor ker
Shipfitter

el der

Vel di ng Equi pnent
Pat t er nmaker

Repai rer
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COMMUNICATIONS
C231 Technical Communications 2(_)Hours 2 Credits

Methods of providing technical information to superiors, peers and
subordinates through oral briefings, informal discussion, written and
oral summaries and written memoranda and reports.

OPTIONAL ADVANCED HONORS COURSES
ACADEMIC
SUBJECT 7
MATHEMATICS ENGINEERING
TECHNICAL MATH
AND MATHK 22 (t)
30 HOURS
ENGINEERING 5 CREDITS®
ENGINEERING DRAFTING
FUNDAMENTALS
DRAFTING DRFT (52
50HOURS -
3CREDITS
NAVAL ARCHITECTURE ADVANCED
NAVAL ARCH. |
AND N233 |
20HOURS
MARINE ENGINEERING 2 CREDITS
COMMUNICATIONS
SHIPBUILDING
OPERATIONS
100HOURS
TOTAL 10CREDITS

SHIPBUILDING OPERATIONS

0232

Advanced Shipbullding 20Hours 2 Credits
Operations|

Investigation of interrelationships of trades in the ship construction
cycle. Erection schedules. Introduction to critical path methods in

planning and control of ship construction projects.

Advanced Shipbuilding 20Hours 2Credits
Operations|i

0343

Manpower estimates, material and cost control, bidding.

QUARTERS
8 9 10
MECHANICS | MECHANICS Il
(Statics) (Strength of Materials)
ENGR151(t) ENGR152S)
40HOURS 30HOUR
4 CREDITS 3CREDITS
DESCRIPTIVE
GEOMETRY
DRFT 136 g)
40HOUR
2CREDITS
ADVANCED ADV. NAVAL ARCH. & ADV. SHIPBUILDING
MARINE ENGR. | ADV.MARINE ENGR.1I DESIGN PROJECT
N234 N335 N346
20HOURS 20HOURS BOHOURS
2CREDITS 2CREDITS 4 CREDITS
... TECHNICAL
COMMUNICATIONS
C231
20HOURS
2CREDITS
ADV. SHIPBUILDING ADV. SHIPBUILDING
OPERATIONS | OPERATIONS i
0232 0343
20HOURS 20HOURS
2CREDITS 2CREDITS
100HOURS 90HOURS 100 HOURS
10CREDITS 7 CREDITS 6 CREDITS

NOTE: (1) Course tauahtbv TNCC flacultv.



COURSE

DESCRIPTIONS
FOR BASIC
TECHNICAL EDUCATION
CURRICULUM
Apprentices in all trades must successfully complele these courses.
MATHEMATICS
Miti Algebra 40Hours 3 Credits

Fundamental operations, factoring, special products, linear equations,
quadratic equations, word problems, scientific notation, exponents and
radicals, simultaneous equations, algebraic fractions, solution of literal
equations (formulas), graphs.

Mi12 Geometry 40Hours 3 Credits

Elements of plane and solid geometry; congruence of angles and
triangles; parallel lines; similar polygons; Pythagorean theorem;
perimeters, surface areas, and volumes of various geometric figures and
solids.

M113 Trigonometry 30Hours 3 Credits

Trigonometric functions of acute angles, tables of trigonometric functions,
solutions of right triangles, word problems involving right triangles, related
angles, radian measure, applications of the laws of Sines and Cosines to
solutions of oblique triangles, vectors, and equilibrium resuiting from
concurrent forces on an object.

Mi124 AppliedMath  20Hours 2 Credits

Resolution of forces, summation of forces, summation of moments,
calculate stress and strain, design of riveted, bolted and welded
connections.

DRAFTING

D111 Drafting | 40Hours 3 Credits

Fundamentals of drafting covering engineering lettering, principles of
orthographic projection, freehand skelching, pictorial drawing and plane
analysis, using the scale and drafting instruments, geometrical
construction for marine and shipbuilding use.

D112 Draftingll 40Hours 3 Credits

Using drafting instruments, principles of dimensioning, interpretation of
conventional practices and drawing sectional and auxiliary views for
marine and shipbuilding use.

NAVAL ARCHITECTURE AND MARINE ENGINEERING

N1l Steel Hull 20Hours

Construction

The student acquires a working knowledge of the following items: basic
terminology and definitions used in shipbuilding, the types of structural
elements and assemblies used in the construction of modern ships, the
primary methods of fabricating the structural elements and assemblies,
the welding symbols which are used.

N112 Marine 30Hours
Engineering
The basic propulsive drive train and the basic steam propulsion cycle for
conventionally and nuclear powered ships are studied. Some of the
components and systems which go together to form the drive train and
steam cycle of modern ships are as follows: reduction gears, propellers,
rudders, bearings, turbines, boilers, condensers, reactors, steam
generators, main steam system, main condensate system, main feed
system, main coolant loop.

PHYSICAL SCIENCE ,

P121 Interaction of 40 Hours 3 Credits

Matter & Energy
Scientific measurement, force and motion; work, energy, and power; basic
machines, friction; uniform circular motion, centripetal and centrifugal
force; torque and power transmission.

P122 Properties of 40Hours
Matter

Composition of matter; kinetic theory; cohesion, adhesion; density,

specific gravity; Pascal's Principle, Archimedes’ Principle, Bernoulli's

Principle; Boyle's Law, Charles’ Law, Dalton's Law.

P123 Propertiesof 40Hours 3 Credits

Engineering

Materials
Properties of metals and non-metals; cooling curves, constitution
diagrams; heat treatment methods, case hardening methods, corrosion;
Young's modulus, bulk modulus.

2 Credits

3 Credits

3 Credits



SHIPBUILDING OPERATIONS
o111 Shipbuilding 20Hours 2 Credits
Operations|

»

The basic overall organization, operation and layout of the shipyard are
studied: the basic classification and types of ships, compartment
identification, the uses of computers in shipbuilding, the effects of
research on shipbuilding, the various types of welding and testing
MINIMUM ACADEMIC REQUIREMENTS

techniques used in shipbuilding.

SAFETY

S121 Accident
Investigation
& Prevention
Covers the importance of safe conditions, basic philosophy of accident
occurrence and prevention, safety factors and praclices of ship, shop,
equipment, tools, at home and driving.

20 Hours 2 Credits

ACADEMIC QUARTERS

ACADEMIC QUARTERS

SUBJECT 1 2 K] 4 5 6
ALGEBRA GEOMETRY TRIGONOMETRY APPLIED MATH
M111 M112 M113 M124
MATHEMATICS 40HOURS 40HOURS 30HOURS 20HOURS
3CREDITS 3CREDITS . 3CREDITS 2CREDITS
DRAFTING! DRAFTING I '
D111 D112
DRAFTING 40HOURS 40HOURS
3CREDITS 3CREDITS
NAVAL ARCHITECTURE STEEL HULL MARINE
CONSTRUCTION  ENGINEERING
AND N1 N112
20HOURS 30HOURS
MARINE ENGINEERING 2CREDITS 3CREDITS
INTERACTION PROPERTIES | PROPERTIES OF
PHYSICAL OF MATTER & OF MATTER ENGINEERING
ENERGY P122 MATERIALS
P121 40 HOURS P123
SCIENCE 40HOURS 3CREDITS 40HOURS
3CREDITS 3CREDITS
SHIPBUILDING
SHIPBUILDING OPERATIONS|
o111
OPERATIONS 20HOURS
2CREDITS
ACCIDENT
INVESTIGATION
SAFETY & PREVENTION
s121
20HOURS
\ 2 CREDITS
TRADE THEORY SEE PAGE 6 FOR COURSE LISTING
100HOURS 100 HOURS 60HOURS 60 HOURS 60 HOURS 40HOURS
TOTALS 8 CREDITS 8 CREDITS 6CREDITS SCREDITS § CREDITS SCREDITS,
420 HOURS
35CREDITS




TIONAL ADVANCED/
JNORS PROGRAM

Wified apprentices may choose to continue their academic train-
beyond the minimum requirements for graduation through the
anced/Honors Program. These apprentices receive a greater
jhtinto the principles of design, planning, and construction of

fern ships through higher level courses in math, drafting, engi-

ring and shipyard operations. The Advanced/Honors Program
ught by a joini facuity, composed of insiruciors from ihe Appreniice
ool and Thomas Nelson Community College. Students who

iplete the Advanced/Honors Program will be able to transfer 55

{it hours into Thomas Nelson's Mechanical Technology curriculum.
ough a program of evening study with tuition paid by the Company,
7 may complete the'additional 55 hours of course work required for
\ssociate's Degree in Mechanical Technology with emphasis on
ine Engineering Technology.

THEMATICS AND ENGINEERING
2 Engineering Technical Math 30Hours 5 Credits
1ght by TNCC faculty.) Completion of this course plus the Basic

hnical Education Curriculum Math Sequenceis equivalent to Math
& 122, Engineering Technical Math 1 & Il in the TNCC Mechanical
hnology Curriculum. Course covérs trigonometric curve sketching,
1plex numbers, logarithmic and exponential functions, solutions to
arithmic equations, logarithmic and exponential curve sketching

| solutions to equations in quadratic form.

GR151 Mechanics| (Statics) 40Hours 4 Credits
aght by TNCC faculty.) Principles and applications of free body

yrams for force ;;/;iéms. shearand moment diagrams, deflection of
ims by numerical integration and determination of section

pertlies.

GR152 Mechanicsll 30Hours 3Credits
(Strength of Materials)

ught by TNCC faculty.) Strength of materials concepts. Stress and
iin analysis, both elastic and piastic, with emphasis on elaslic
lysis of axially loaded members, connectors, beams and columns.

DRAFTING

DRFT 152 Engineering Drawing 50Hours 3 Credits
Fundamentals

(Taught by TNCC faculty.) Theory and application of dimensioning,
tolerancing, thread and fastener forms and nomenclature, inking

practices, auxiliary view construction and preparation of assembly and

..... Lt Araaimce
WUIniniiguiawiniyo.

. DRFT136 Descriptive Geometry 40Hours 2 Credits

for Drafting

(Taught by TNCC faculty.) The analysis and graphic presentation of the
space relationship of fundamental geometric elements, point, line,
plane, curved surfaces, development and vectors.

NAVAL ARCHITECTURE AND MARINE ENGINEERING

N233 AdvancedNaval 20Hours 2 Credits
Architecturel

Determine ship displacements, hull form coefficients, curves of form,
centers of gravity and initial intact stability. Lines drawings, tables of
offsets, Simpson's First Rule, first and second moment of areas and
appropriate equations will be used.
N 234 Advanced Marine 20Hours 2 Credits
Engineering|
A study of some of the auxiliary systems which appear on most ships
such asthedistilling plant, diesel engines, air conditioning and auxiliary
steam (steam driven pumps). A comparison of the various types of
marine propulsion systems such as steam turbines, diesel engines and
gas turbines.

N335 Advanced Naval Aichiltectiire 20 Houis 2 Credils
& Marine Engineeringll

An examination of the design requirements of a ship’s power train.

~ Modeitesting, propuision resistances, reduction gears, shafiing and

propellers will be considered.

' N346 Advanced Shipbuilding 80Hours 4 Credits

Design Project
Compietion of project in design of a shipbuiiding structure or system.



SHIPBUILDING OPERATIONS SAFETY
o111 Shlpbuildlng 20Hours 2Credits . S121 Accident 20Hours 2 Credits
Operations| Investigation

& Prevention
Covers the importance of safe conditions, basic phllosophy of accident
identification, the uses of computers in shipbuilding, the effects of occurrence and prevention, safety factors and practices of ship, shop,
research on shipbuilding, the various types of welding and testing equipment, tools, at home and driving.
techniques used in shipbuilding. MINIMUM ACADEMIC REQUIREMENTS

The basic overall organization, operation and layout of the shipyard are
studied: the basic classification and types of ships, compartment

ACADEMIC QUARTERS ACADEMIC QUARTERS
SUBJECT 1 2 3 4 5 6
ALGEBRA GEOMETRY TRIGONOMETRY APPLIED MATH
M111 M112 M113 M124
MATHEMATICS 40HOURS 40HOURS 30 HOURS 20HOURS
3CREDITS 3CREDITS . 3CREDITS 2CREDITS
DRAFTING! DRAFTING Il '
D111 D112
DRAFTING 40HOURS 40HOURS
3CREDITS 3CREDITS
NAVAL ARCHITECTURE STEEL HULL MARINE
CONSTRUCTION  ENGINEERING
AND N111 N112
20HOURS 30HOURS
MARINE ENGINEERING 2CREDITS 3CREDITS o
INTERACTION PROPERTIES | PROPERTIES OF
PHYSICAL OF MATTER& OF MATTER ENGINEERING
ENERGY P122 MATERIALS
P121 40 HOURS P123
SCIENCE 40HOURS 3CREDITS 40HOURS
3CREDITS 3CREDITS
SHIPBUILDING
SHIPBUILDING OPERATIONS
o111
OPERATIONS 20HOURS
2CREDITS
ACCIDENT
INVESTIGATION
SAFETY & PREVENTION
S121
20 HOURS
2CREDITS
TRADE THEORY SEE PAGE 6 FOR COURSE LISTING . _ ,
60HOURS 60 HOURS 60 HOURS 40HOURS
TOTALS 803353{?2 },03,3*3,;’,?3 6 CREDITS 5 CREDITS 5CREDITS 3CREDITS.
420 HOURS
35CREDITS




SHIPBUILDING OPERATIONS

o1 Shipbuilding 20Hours
Operations|

The basic overall organization, operation and layout of the shipyard are

studied: the basic classification and types of ships, compartment

identification, the uses of computers in shipbuilding, the effects of

research on shipbuilding, the various types of welding and testing

2Credits .

SAFETY

S121 Accident
Investigation
& Prevention
Covers theimportance of safe conditions, basic philosophy of accident
occurrence and prevention, safety factors and practices of ship, shop,
equipment, tools, at home and driving.

20 Hours 2 Credits

techniques usedin shipbuilding. MINIMUM ACADEMIC REQUIREMENTS
ACADEMIC QUARTERS ACADEMIC QUARTERS
SUBJECT 1 2 3 4 5 6
ALGEBRA GEOMETRY TRIGONOMETRY APPLIED MATH
M1t M112 M113 M124
MATHEMATICS 40HOURS 40HOURS 30HOURS 20HOURS
3 CREDITS 3CREDITS . 3CREDITS 2CREDITS
DRAFTINGI DRAFTING Il '
D111 D112
DRAFTING 40HOURS 40HOURS
3 CREDITS 3CREDITS
NAVAL ARCHITECTURE STEELHULL MARINE
CONSTRUCTION ENGINEERING
AND N1t N112
20HOURS 30HOURS
MARINE ENGINEERING 2CREDITS 3CREDITS
INTERACTION PROPERTIES | PROPERTIES OF
PHYSICAL OF MATTER & OF MATTER ENGINEERING
ENERGY P122 MATERIALS
P121 40 HOURS P123
SCIENCE 40HOURS 3 CREDITS 40HOURS
3 CREDITS 3 CREDITS
SHIPBUILDING
SHIPBUILDING OPERATIONS| ‘
o1 :
OPERATIONS 20HOURS |
2CREDITS
ACCIDENT !
INVESTIGATION :
SAFETY & PREVENTION i
S121 ‘
20HOURS ‘
_ 2CREDITS
TRADE THEORY SEE PAGE 6 FOR COURSE LISTING
0 60HOURS 60HOURS 60HOURS 40 HOURS
TOTALS iy ;"ggg,;’,?g 6 CREDITS 5 CREDITS § CREDITS 3CREDITS.
420 HOURS
35CREDITS




SHIP PRODUCI

FACILITIES MI

OUTFITTING AND I
INDUSTRIAL ENGINEERING F
SHIPBUILDING S7/
DESIGN/PRODUCTI

COMPUTER AIDS F(
SURFACE PREPARATIO

FLEXIBLE A
TECHNOLO
EDUCATION
WEL
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